Introduction The aim of this paper is to explore the equity principles in three main domains of government intervention (health, education and especially housing) and to draw lessons for the domain of transport. In line with the burgeoning literature, we consider equity in transport to be primarilyalbeit not onlyconcerned with the level of accessibility conferred by the transport-land use system to persons. While some (recent) research has explored what requirements of fairness may imply for accessibility the issue has received scant attention in the practice of transport planning and policy. In contrast, equity principles are fairly well established in the domains of health care, education and housing. By analyzing the equity principles in each of the latter domains, and assessing their possible relevance for the domain of transport, we want to contribute to the rapidly growing literature addressing equity concerns in the domain of transport. Methods The paper consists of two parts. In the first part, we conduct a thought experiment with the aim to provide a rough first estimate of the population at risk of what we call accessibility poverty. In the second part of the paper, we contrast the (lack of) equity principles in the transport domain with the type of equity principles underpinning three domains of government intervention: health care, education, and housing. We have selected these domains, because in contrast to transport, they are generally considered key anchors of developed welfare states; and in parallel to transport, they are each concerned with the delivery of a particular good to citizens. Results We estimate that in developed (Northern-European) countries about 9% to 11% of households is at risk of accessibility poverty. Of this group, 7% of all households is at risk because of a poor transport system (and sometimes also because of affordability problems), while another 2% to 4% is at risk of accessibility poverty because of disproportionally high motoring costs. We observe that most Western societies have well-established policies regarding the fair provision of health care, education and housing for all (income) groups. In contrast, decision-makers have not even started to define what fairness in the domain of transport could amount to. Conclusion Given the importance of mobility in modern societies, we argue that there is an urgent need for societal and policy debates about fairness and for subsequent translation of the outcomes of these debates into adequate principles, standards, and policies for the transport domain.
Introduction
The aim of this paper is to explore the equity principles in three main domains of government intervention (health, education and especially housing) and to draw lessons for the domain of transport. In line with the burgeoning literature, This article is part of Topical Collection on Transport poverty, equity and environmental justice we consider equity in transport to be primarilyalbeit not onlyconcerned with the level of accessibility conferred by the transport-land use system to persons (e.g, [5, 40, 53, 68] ). While some (recent) research has explored what requirements of fairness may imply for accessibility (notably [42] ), the issue has received scant attention in the practice of transport planning and policy. In contrast, equity principles are fairly well established in the domains of health care, education and housing (e.g., [1, 2, 28, 50] ). By analyzing the equity principles in each of the latter domains, and assessing their possible relevance for the domain of transport, we want to contribute to the rapidly growing literature addressing equity concerns in the domain of transport.
The paper consists of two parts. In the first part, we conduct a thought experiment with the aim to provide a rough first estimate of the population at risk of what we call accessibility poverty. This part consists of three sections. In Section 2, we briefly discuss the notions of transport poverty, accessibility poverty and transport-related social exclusion and their interrelationships. We then present two indicators of transport poverty which we will use to identify the share of the population at risk of accessibility poverty (Section 3). In Section 4, we present our thought experiment to provide an estimate of the share of the population at risk of accessibility poverty. By providing this estimate, we intend to map the scope of the equity problem in the domain of transport, thereby providing a justification for the second part of the paper.
In the second part of the paper, we contrast the (lack of) equity principles in the transport domain with the type of equity principles underpinning the three domains of government intervention mentioned above: health care, education, and housing. We have selected these domains, because (1) in contrast to transport, they are generally considered key anchors of developed welfare states; and (2) in parallel to transport, they are each concerned with the delivery of a particular good to citizens [24] . This second part encompasses two sections. In Section 5, we give a brief account of the equity principles underlying the provision of health care, education and housing. In Section 6, we make a more in-depth comparison between housing and transport: what are the guiding principles in these two sectors, and what could explain the differences between both sectors?
We end the paper with a plea for action, as we estimate that about 9% to 11% of households in European societies are disadvantaged due to the lack of attention for equity in the domain of transport (Section 7).
Defining transport poverty and accessibility poverty
In the burgeoning literature on transport and equity, a range of notions is used to refer to the nexus between (a lack of) transport and persons' life opportunities. Frequently used terms include transport disadvantage, transport poverty, transport-related social exclusion, and accessibility poverty. Before commencing our analysis, it is important to clarify these terms and their interrelationships (see also Lucas, Mattioli et al. 2016) . For this purpose, we follow the distinction between income poverty and social exclusion, as developed in the literature on disadvantage and deprivation (e.g., [32] ). In this body of literature, income poverty refers to a lack of material resources, notably money. The notion of social exclusion, in contrast, underscores that a lack of material resources is only one of the possible causes of deprivation [29] . The notion of social exclusion is thus broader in nature than poverty and relates to Bthe lack or denial of resources, rights, goods and services^leading to Bthe inability to participate in the normal relationships and activities, available to the majority of people in a society, whether in economic, social, cultural or political arenas^ ([32] in [36] ).
Following this distinction, we argue that the notion of transport poverty should be used to refer to a lack of transport-related resources. That is, a person experiences transport poverty if he or she lacks access to adequate means of transport, limiting a person's potential mobility in comparison to what is common among a particular population. The notion of potential mobility refers here to a person's ability to move through space [41, 55] . Persons may experience transport poverty because of financial reasons (e.g. inhibiting the purchase of a car or of (multiple) public transport tickets), legal reasons (e.g. lack of a driver's license), or mental or physical abilities (e.g. a person may not be able to use a bus service because of a travel-related impairment).
The term accessibility poverty differs from the notion of transport poverty, in that it is based on a broader interpretation of the notion of resources. Accessibility poverty occurs if a person has a lack of access to key opportunities, such as employment, education, health care, or social support networks [35, 36] . Transport poverty does not always have to translate into accessibility poverty, for instance in case a person manages to reach key destinations with minimal physical mobility (e.g., if she is living in a dense, mixed-use, environment). However, transport poverty does imply accessibility poverty whenever a substantial level of mobility is necessary to gain access to key destinations [31] . This latter situation is increasingly likely in modern Western societies, based as they are on the assumption of high mobility [23] . Moreover, even if a person manages to gain access to destinations without a high level of mobility, it is highly likely that transport poverty will translate into accessibility poverty at some point in a person's life, for instance when a person's circumstances or plans of life change and a significant level of mobility becomes necessary to access key destinations. Persons experiencing transport poverty are thus at risk of accessibility poverty. Note furthermore that accessibility poverty may also occur independently of transport poverty, for instance when a person enjoys a high level of potential mobility but lives in a (very) remote locality. In this latter case, accessibility poverty is caused by the existing land use patterns rather than by transport poverty.
Note that in what follows, we only relate to accessibility poverty if it results from transport poverty.
Transport-related social exclusion, in turn, is not about the resources available to a person, whether in terms of transport means or accessibility opportunities, but about the level of participation in society. Accessibility poverty develops into transport-related social exclusion if systematic problems of access to opportunities lead to significant impacts on a person's life, such as unemployment, deterioration of health, or social isolation [67] . Accessibility poverty is thus less severe than transport-related (or accessibility-related) social exclusion: the latter assumes long-term impacts on a person's life, while the former may also occur without these long-term effects and may not even affect a person's level of activity participation [42, 43] . Yet, persons experiencing accessibility poverty over a long period of time and for a range of destinations, are highly likely to experience social exclusion from (parts of) society, in particular as a person's circumstances change over time and it may become necessary to access a new set of destinations. In other words, persons experiencing accessibility poverty are at risk of transport-related social exclusion.
Finally, it is important to underscore the difference between the everyday notion of 'transport problems' and accessibility poverty. Many persons may experience 'transport problems', for instance because of road congestion or inconvenient transit itineraries. This will clearly affect a person's level of accessibility. However, as long as these problems do not hinder persons from the possibility of reaching a broad set of desired destinations against reasonable costs in terms of time, money and effort, they do not suffer from any form of accessibility poverty as. they are not excluded from the possibility of accessing a substantial range of destinations due to a transport problem. Again, a parallel with the domain of income is in place: while even relatively well-off households may experience 'income problems', for instance because they have difficulties to balance income and expenses on a monthly basis, such households typically have adequate income to fulfill much more than their basic needs. This contrasts with households in income poverty, who not merely struggle to make ends meet, but experience systematic difficulties to purchase even a minimal set of basic goods. Persons with regular, everyday, 'transport problems' are comparable to the former type of households, while persons experiencing accessibility poverty are in a comparable situation as the latter type of households.
Following the literature, and as mentioned in the introduction, we uphold that accessibility is the proper metric for assessing equity in the domain of transport. The notion of accessibility provides insight in what persons can do with the transport-related resources available to them, which is more important than those resources themselves [44] . The level of activity participation, in turn, is highly dependent on a person's particular situation and stage in life, and shaped by many other factors than transport alone, which makes it a problematic index to assess equity in the domain of transport [43] .
In what follows, we seek to estimate the share of the population at risk of accessibility poverty. Lacking detailed data on levels of accessibility for different population groups, across a range of contexts and at a national level, we will employ two indicators of transport poverty to identify the population at risk of accessibility poverty. As mentioned above, the lower the level of transport-related resources, the higher the likelihood of transport poverty and the higher the risk at accessibility poverty.
Indicators of transport poverty risk and accessibility poverty risk
The transport literature abounds with studies addressing the disparities in transport resources, mobility, and accessibility, between population groups and across metropolitan areas. This includes studies that belong to the research strands on transport and social exclusion [35, 36] , on accessibility (e.g., [4, 46, 53] ), on women and transport [30] , and on the spatial mismatch hypothesis (e.g. [26, 51] ).
Yet, to the best of our knowledge, no study has attempted to provide estimates of the overall number of persons at risk of accessibility poverty. Even the report of the UK Social Exclusion Unit [58] , arguably one of the most authorative pieces of evidence on the nexus between transport and social exclusion, does not provide an overall estimate of the share of the population affected by the range of accessibility problems identified in the report. We aim to address this issue by presenting an estimation of the magnitude of accessibility poverty risk in developed countries.
In order to obtain this estimate, we will use two key indicators of transport poverty: car ownership and transport-related expenditures ( Table 1 ). The first indicator, car ownership or, rather, the lack of car ownership, is clearly an indicator of transport poverty: a car is an important transport-related resource in current societies. Indeed, the importance of this indicator is based on the understanding that, under normal circumstances, a society's dominant mode of transport provides an acceptable level of accessibility for all who have access to that transport mode. Land use patterns are shaped by transport networks and tend to organize around the speed provided by the dominant transport mode, i.e. the mode used by the majority of the population [20] . The motor car is clearly the dominant mode of transport in virtually all industrialized societies. Persons with access to a motorcar will typically have no problem navigating these land use patterns. In contrast, from the literature we know that households without a car are particularly at risk of accessibility poverty, because of the (often) poorer levels of potential mobility provided by other modes of transport (public transport, bicycle, walking, or a combination of these). At the same time, we also know that many carless households do not experience such problems, for instance because they are young and studying, are less pressed for time, or have limited needs to access a range of destinations, or because they are car-free households by choice and succeed to organize their lives in such a way that high, car-based, mobility is not necessary to gain access to key destinations ( [23] , p. 224-225). The level of car ownership is thus not a direct indicator of transport poverty, but of transport poverty risk, and, through it, of the risk at accessibility poverty.
The second indicator to identify the population at risk of accessibility poverty is a high share of expenditure for mobility in the net household budget. The share of expenditure is not the most obvious indicator of transport poverty risk. However, it may be clear that households spending a very high share of their income on transport may not be able to continue to do so if the circumstances change, for instance if oil prices increase or if households expenses go up unexpectedly. Under such conditions, households may be forced to adjust their mobility patterns and even reduce their actual mobility, or alternatively give up on other essential goods [47, 16, 37] . This suggests that households with high transport expenditures are at risk of transport poverty and thus also at risk of accessibility poverty. For this reason, we employ this indicator in our estimate of households in accessibility poverty below.
The available data on transport-related expenditures can provide a basis to determine a threshold of affordability. On average households in Europe spend between 10% to 20% of their net income on transport [33] . However, the figures differ substantially between income groups. While the lowest income groups spend, on average, less on transport than higher income groups due to low levels of car ownership, the situation is fundamentally different if only households with carrelated transport costs are taken into account. In that case, low income households spend by far the largest share of their income on car-related costs. For instance, one study for the US found that households in the lowest income quintile spend on average 31% of their net income on car-related costs, while the figure drops slowly for each of the subsequent quintiles (from 18% for the second-lowest quintile, via 16% and 14% to 12% for the highest income quintile) [9] . Another study for the US found that households in the lowest income quintile spend as much as 40% of their net income on car-related costs [60] .
The high share of car-related costs in overall households expenditures is obviously related to the problem of forced car ownership. This notion points at the phenomenon that the poorest households sometimes (may be forced to) live in (low cost) locations, with virtually no employment or services and non-existent or poor quality public transport [12] . Such households may be compelled to buy a (cheap) car from their limited incomes to maintain a reasonable level of mobility and accessibility, and are thus faced with high transport costs. Two studies conducted in Australia found that car-related costs sometimes exceed 40% of the income of households in the lowest income quintile [13, 25] . Comparable figures were found for Scotland by Cain and Jones [10] .
In line with the literature, we propose to use a threshold to determine whether households spend a disproportionate share of their income on transport-related expenses. Following Litman [33] , we will use 20% of household income for households in the lowest income quintile as our threshold. A higher share of overall household budget spent on transport expenditures suggests that household may be at risk of accessibility poverty, because they may not be able to maintain such a level of expenditures over a longer period of time or may experience problems in purchasing other necessities due to high transport expenditures. Some low-income car-owning households may also seek to control their transport expenses by minimizing car use, suggesting that car ownership does not necessarily translate into car-based accessibility under all circumstances [10] . The share of income spent on transport is thus an indicator pointing at households at risk of transport poverty, which may translate into a risk at accessibility poverty, as explained above.
By juxtaposing the two indicators, four types of transport poverty risk and thus accessibility poverty risk can be distinguished (see Table 1 ).
Estimate of the population share at risk of accessibility poverty
Based on the two indicators defined above, we will now try to estimate the share of households at risk of accessibility poverty. Lacking precise data for any particular country, the estimate should be seen as first and foremost a thought experiment. As we will draw on data and studies from countries like France, Germany, the Netherlands, Sweden and the United Kingdom, the thought experiment is mostly relevant for the situation in wealthy Northern European countries. These countries are relatively comparable regarding the two indicators for transport poverty risk. First, they have largely comparable levels of car ownership, which is high in comparison to e.g. Eastern European countries but low in comparison to particularly the US. Second, the countries have somewhat comparable levels of income, which are (substantially) higher than what can be found in countries of South and Eastern Europe. We will draw on a range of figures, but acknowledge that more research is needed to produce reliable figures on the prevalence of accessibility poverty risk in any particular country. Note furthermore that for reasons of readability only, we have opted to mostly present single numbers only rather than a range of possible values. Clearly, given the available data, it is impossible to arrive at any precise estimate. Drawing on the first indicator of transport poverty, we start by making a distinction between households with and without a car, given the important role of the car in providing accessibility to destinations in current societies. The share of households without a car varies amongst the five countries on which we focus, with the highest share in Sweden and the United Kingdom (25%), followed by Germany (23%), the Netherlands (20%), and finally France (19%). For reasons of simplicity, we assume in what follows that about 22% of all households do not own a car ( [23] , p. 221-245).
Let us now try to estimate which share of the car-less households may be at risk of accessibility poverty. In order to do so, it is important to have an understanding of the reasons for households not to own a car. For this purpose, we draw on a German study amongst a large sample of car-less households [17] . This study asked respondents to indicate the reasons for not owning a car. If presented by only the most important reason, the result shows that 50% of the respondents considered a car too expensive, 19% gave health-or age-related reasons, 16% indicated to have no need for a car, 5% rejected cars, while 10% indicated other reasons for not owning a car. Clearly, these estimates may be quite different in other countries, but the figures do provide a reasonable basis to further develop our thought experiment ( Fig. 1) .
These German figures suggest that at least 20% of car-less households, i.e. 4% of all households, are car-less by choice. It may be assumed that this group of households does not experience severe accessibility problems. Students and other young households will most likely be overrepresented among this group. Furthermore, it may be expected that a relatively large share of this group lives in the (core of) larger cities, and thus benefits from the density of destinations and the quality of public transport provision in those areas.
In contrast, for about 70% of car-less households (15% of all households) circumstances are at least partly the cause of their car-ownership status. The extent to which these households will be able to reach the places they need and want to access will vary, across and within countries. Some share of these households may manage fairly well by relying on public transport, cycling, walking and obtaining rides from friends or family members. A small share of car-less households also holds a driver license and may be able to rent a car or make use of carsharing services to access to destinations beyond walking or cycling distance. While some households may indeed manage, it may also be expected that a (substantial) share of this group is at risk of accessibility poverty. How large that share is, is difficult to determine. The report of the Social Exclusion Unit in the UK may provide some insight [58] . The report found that two out of five jobseekers find transport is a barrier to getting a job; that 31% of people without a car have difficulties travelling to their local hospital, compared to 17% of people with a car; that 16% of people without cars find access to supermarkets difficult; and that 18% of people without a car find seeing friends and family difficult because of transport problems, compared with 8% for car owners. Clearly, these figures do not deliver a direct estimate of the share of car-less households experiencing accessibility poverty, but taken together it seems reasonable to assume that about 40% of households who are car-less by circumstance experience substantial problems in accessing one or more key destinations. If we assume that the same percentage holds for households indicating not to hold a car for 'other' reasons (10% of all car-less households in the German sample, i.e. about 2% of all households), than the share of households at risk of accessibility poverty is at least 7%.
This, however, is only an estimate for the households without a car. Households with a car may also be at risk of accessibility poverty, notably because of affordability problems. Lacking detailed studies on the distribution of motoring costs among low income households, we have to rely on a rough estimate of the possible share of low income, car-owning, households at risk of accessibility poverty due to affordability problems. Based on the studies cited above, we estimate that between 40% to 60% of car-owning households in the lowest income quintile spend more than the threshold level of 20% on car-related transport costs. Given that only about a quarter to one third of all households in this quintile own a car (e.g., [10] ), this implies that between 10% to 20% of low-income households could face affordability problems, which equals about 2% to 4% of all households in the population (for instance: 20% of households belong to the lowest quintile, of which about 30% own cars, of which 60% may experience affordability problems: 20%*30%*60% = 3.6%).
The final estimation is thus that about 9% to 11% of households is at risk of accessibility poverty. Of this group, 7% of all households is at risk of accessibility poverty because of a poor transport system (and sometimes also because of affordability problems), while another 2% to 4% experiences accessibility poverty because of disproportionally high motoring costs.
Equity principles in welfare states: Health care, education, housing and mobility
The results of our thought experimenti.e. our estimation that a small but substantial share of the population is likely to be at risk of accessibility povertyobviously reflect the transport policies and investments enacted over the past decades in most developed countries. Indeed, it can be argued that the incidence of accessibility poverty is partly the consequence of the largely demand-driven transport policies and of the lack of attention for equity concerns in the domain of transport [39, 57] . In what follows, we will contrast the approach in transport domain with the equity principles as prevalent in other key domains of government intervention: health care, education, and housing.
We start our analysis with a report published by the Netherlands Institute for Social Research (SCP), which compares public sector performance in 28 developed countries [24] . 1 While each of these countries obviously had its own particular development of the public sector, there proof to be surprisingly similarities. In almost all societies education, health care and social protection are the largest (government) sectors. These sectors are central in the SCP study, but also substantial attention is given to housing. Missing in the report is a discussion of the provision of transport services and infrastructures.
The provision of (public) services in welfare states
As may be expected, the 28 countries show substantial differences in the role of the government in the provision of different (public) services, and hence in the achievement of a range of policy goals. In all countries governments are heavily involved in the regulation, financing and delivery of health care, education and housing, but organization and magnitude of the involvement differ, as may be expected.
To some extent, the provision of public services is related to the type of welfare state. The most comprehensive work on this theme is Esping-Andersen's Three Worlds of Welfare Capitalism ( [15] ; see for a critical discussion [3] ). Esping-Andersen defined a welfare state regime as a complex system of legal, institutional, neatly intertwined, arrangements of social policy. The division in types of welfare states is based on the degree of de-commodification: the extent to which 1 It concerns the following countries: Australia, Austria, Belgium, Canada, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Japan, Netherlands, New Zealand, Norway, Poland, Portugal, Slovak Republic, Slovenia, South Korea, Spain, Sweden, Switzerland, United Kingdom, United States.
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Esping-Andersen identified three types of welfare states. First, the liberal welfare state. In this case, the state has a relatively weak position in structuring the social and economic life of its households, and social benefits provided by the state are means-tested and targeted at the lowest income stratum, which leads to stigmatization and residualization of state benefit recipients. The United States can be seen as an example of a liberal welfare state. The second is the social democratic welfare state, with a far stronger role of the state. Here, social benefits are more generous, and universal in provision, leading to far lower degrees of income inequality, and less stigmatization of the poorest households. In between these two types are the conservative, corporatist welfare states. They do not embrace a universal social system as the social democratic welfare states do, but state provisions are generous as in the social democratic welfare state.
On the basis of the research presented in Countries compared on public performance it can be noticed that the welfare states show more substantial differences in the provision of social protection, social welfare, and housing, than in the provision of education or health care (with the USA being until recently a notable exception).
In the next sub-sections the focus will be on equity principles underlying the provision of health, education, housing and mobility.
Equity principles underlying the provision of health care
With the exception of the United States, there is vast agreement among developed countries about the equity principles that should guide the provision of health care. Indeed, most European, and many non-European, health care systems are based on a fundamental notion of solidarity [61] , meaning that people ought to have equal access to a reasonable minimum range and standard of health care services irrespective of their ability to pay for these services [24] . More precisely, the basic equity principles guiding health care provision in most countries can be summarized as follows: (1) equal access to health care for persons with a comparable need for health care, and (2) equal utilization of health care for those in equal need of health care [14] . The extent to which these principles are actually achieved in the delivery of health care differs across countries, in part as a result of the particular structure of the health care system. Jonker [24] reports that the first principle of Bequal treatment for equal need^is met to a high degree in primary health care in most countries, but that there is a tendency towards Bpro rich^secondary health care in some of the wealthier OECD-countries. That is, weaker population groups, in terms of socio-economic position, gender and ethnicity, show a lower uptake of specialized health care than better positioned citizens. Furthermore, there is some relation between the requirement of out-of-pocket payments and unmet health needs among in particular the lowest income quintiles, suggesting that equity principles are also not completely met for primary health care.
The latter findings, however, do not imply that equity principles do not play an important role in the delivery of health care. They merely underscore the ongoing challenge to balance equity and the costs of health care provision. Furthermore, they also show the importance of other resources, such as education and social capital, in the actual reception of health care provision [14] .
Equity principles in the provision of education
Like in the case of health care, there is broad agreement in developed countries about equity principles in the domain of education. This agreement is reflected in the United Nations statement that education should 'enable all individuals to realize their right to learn and to fulfill their responsibility to contribute to the development of their society'. It is also reflected in Article 26 of the Universal Declaration of Human Rights: BEveryone has the right to education. Education shall be free, at least in the elementary and fundamental stages. (…) Technical and professional education shall be made generally available and higher education shall be equally accessible to all on the basis of merit^ [64] . Countries have set up quite different educational institutions, but the key equity principle guiding the provision of education in virtually all developed country is the notion of equal access to primary and secondary education. It is broadly understood that equal access to education is undermined if people have to pay the costs for primary and secondary education themselves, as these costs are typically higher than most low and middleincome households can afford from their annual incomes. The fundamental goal of education policies is thus to guarantee that children have equal opportunities to obtain a (basic) education, irrespective of their parents' or caretakers' income, background or preferences ( [2, 24] , p. 73).
Clearly, education has a value for society beyond the benefits education confers to the individual. Education cannot only empower the individual, but it also enables society to 'tap' into all 'human capital' of a new generation, which is considered to be beneficial for economic development. Furthermore, education also serves the purpose of socializing and informing people and thus fostering social cohesion in a society. These are additional reasons for government involvement in the provision of education, but they are not directly related to concerns over equity and do not necessarily imply equal access to education. It is the concern for equality of opportunity that provides the philosophical underpinning for the equity principle of equal access to education.
The provision of housing
Housing provision differs from the provision of health care and education. In the latter cases, provision is heavily dependent on public expenditure, financed through some form of (general) taxation or health insurance scheme. In contrast, direct government spending is often limited in the housing sector; by far the greatest share of housing consumption and housing production takes place through the market. For this reason, housing is sometimes called the Bwobbly pillar^of welfare states [63] .
Yet, in virtually all developed countries, housing policies are based on firm and widely shared equity principles. Indeed, as we will discuss below, the equity principle underpinning housing regimes is often enshrined in national constitutions. In such cases, the underpinning equity principle has taken on the form of a right, i.e. the right to adequate housing. This right also guides housing policies in many developed countries that have not legally formalized a right to housing [7, 52] .
Yet, because the important role of the market in the provision of housing, public expenditure for housing is more contested than for health care and education [24] . This is so in part because most households are able to purchase and maintain an adequate level of housing themselves, in particular in developed countries with a well-functioning mortgage market. The share of the population able to secure an adequate level of housing has also increased over the past decades. For instance, in the UK, the share of home-owning households has increased from 58% to 70% since the 1970s, with a parallel reduction in households in the social sector.
The dominance of the market in the housing sector in most developed countries implies that policies guaranteeing an adequate level of housing only benefit a minority of the population, a minority that has also decreased in size over the past decades. Nevertheless, virtually all developed countries are involved in the regulation of the housing sector with the aim of providing housing for this minority of the population. Indeed, Bengtsson (2001 cited in [19] ) argues that housing policies are best understood as Bstate correctives to the market^. These Bcorrectives^typically aim to guarantee affordable and adequate housing to households that are not able to secure housing on the market. Countries differ widely in the way in which they achieve this goal, but typically combine subsidization of supply, subsidization of demand (typically renters) and rent regulation.
The ways these policy tools are employed differs substantially between countries. In line with the categorization of the three types of welfare states above, a number of countries opt for a housing policy with public expenditure only aimed at the lowest income segments of society, thus leading to policies based on residualization, i.e. a clear delineation of a small population group that cannot cater for its own needs. Yet other countries provide (partly) publicly financed housing to a larger segment of the population. This leads to different figures on the magnitude of the social rental sector, ranging from about 30% in the Netherlands, to around 20% in France, United Kingdom and Sweden, only a few percent in Italy and Canada, and to zero in Germany (where another system for providing housing for lower incomes has been introduced after recent privatization) ( [24] , p. 242).
The relatively modest size of government expenditure in the housing sector, in contrast to the domains of education and health care, underlines that regulation is at least as important in securing equity in the domain of housing as direct government spending [19] .
Provision of mobility
Mobility cannot even be considered a 'pillar' of modern welfare states. States do spend a substantial share of their budget on transport infrastructure and services, but the extent and direction of this spending is typically based on notions of economic efficiency rather than considerations of welfare and equity. Furthermore, private expenditures take up a large share of total spending, notably through the purchase of vehicles and fuel. Most households are able to buy both commodities, as well as afford the taxes that are used to finance, maintain and operate public infrastructures, from their incomes.
Yet, as we have shown in the first part of this paper, it is clear that a small, but certainly not insignificant, share of households will experience problems in purchasing an adequate level of car-based mobility and accessibility. Their problems are to some extent mitigated through the provision of transport services via public expenditures. Governments typically spend public budgets on creating, maintaining and operating walking and cycling infrastructures, public transport services, and on-demand mobility services (for instance for the elderly and for persons experiencing travel-related impairments). While these infrastructures and services are typically (heavily) subsidized in the sense that the full costs of provision are not born directly by the users, their provision and continued operation is often subject to considerations of economic efficiency, at best in addition to considerations of welfare. Considerations of welfare and equity, in turn, have been poorly specified in the domain of transport, which makes the sector stand out vis-à-vis the other policy domains discussed above. Martens and Lucas argue that much of the public subsidies are best seen as some form of charity or benevolence, rather than a matter of justice ( [45] ). Equity principles empower (potential) recipients and in particular weak population groups vis-à-vis state institutions. In contrast, when public subsidies are distributed as a matter of charity, the power remains in the hands of the benefactor, i.e. the government, who can give, withhold or withdraw subsidies as it sees fit. Hence our conclusion that the domain of transport cannot (yet) be seen as a pillar of welfare states.
Intermediate conclusion
The overview provided above leads us to draw a distinction between health care and education on the one hand, and housing and mobility on the other.
Health care and education have in common that a large share of the population is unable to obtain an adequate level of each of these services from their regular income. Against this background, there is broad agreement in most developed countries that governments have a key role to play in the guaranteeing the delivery of these goods. The underlying equity principles are typically egalitarian in nature: they guarantee equal entrance and service delivery rights for all households. Typically, too, households who want to obtain a better quality of delivery than the level-of-service guaranteed to all households, may purchase additional services from their own incomes. In some countries the creation of such Bpro-richŝ ystems is discouraged, because concerns about the development of two-tier service levels and to loss of solidarity.
The domain of housing and mobility have in common that the vast majority of the population is able to purchase an adequate level of these services from their regular income. Moreover, this share of the population has been steadily increasing over the past decades and the general expectation is that most households will continue to be able to obtain ample housing and mobility services via the market. At the same time, a small but significant minority of households has not been, and will not be able, to fulfill their housing and mobility needs via the market. It could thus be argued that the 'equity challenge' is comparable in the domains of housing and mobility. Yet, the role of governments in both domains is fundamentally different. Government intervention in the domain of housing is firmly based on equity principles, which are often even enshrined in a country's constitution. In contrast, while government involvement in the domain of transport is vast in all developed countries around the world, interventions with a concern for welfare are a form of charity rather than a form of equity.
The exceptional position of the transport domain is especially noteworthy, if one realizes that delivery of equity in each of the other domains depends on adequate transport services. Access to education and health care depends not only on regulations, institutions and subsidies, but also on physical access to schools and universities, to health clinics and hospitals. Likewise, and as acknowledged in various international treaties, adequate housing incorporates the notion of location and accessibility (see below). Thus, it could be argued that the ideal of the welfare state remains 'incomplete', as long as this ideal does not address the physical access to the goods it seeks to deliver to its citizens.
Given the comparable 'equity challenge' in the domain of housing and transport, we will now explore the equity principles that give direction to government's involvement in the housing sector in more detail, in order to explore possible principle for the domain of transport.
6 Equity principles for transport: Drawing lessons from the housing sector As argued above, the provision of housing and mobility have elements in common. In both domains the market plays an important role in the provision of commodities and services (broadly conceived), which contrasts with the domains of health care and education. However, substantial differences exists between housing and mobility in terms of the organization of the provision, the guiding principles, and the actual government policies. In what follows, we describe in more detail the equity principles of housing provision in Western societies and subsequently draw possible parallels for the domain of transport.
Equitable provision of housing
The importance of the provision of housing is underscored by the Universal Declaration of Human Rights. Article 25 lid 1 reads: BEveryone has the right to a standard of living adequate for the health and well-being of himself and of his family, including food, clothing, housing and medical care and necessary social services, and the right to security in the event of unemployment, sickness, disability, widowhood, old age or other lack of livelihood in circumstances beyond his control [ 66] . The International Covenant on Economic, Social and Cultural Rights contains a comparable formulation but adds that B(…) State Parties will take appropriate steps to ensure the realization of this right (…)^( [65] , Article 11). The latter declaration thus underscores that governments have responsibility for safeguarding the right to adequate housing. And adequate housing means not simply shelter but B…rather it should be seen as the right to live somewhere in security, peace, and dignity^( [11] , Article 7) . Furthermore, Bstate parties should establish housing subsidies for those unable to obtain affordable housing, as well as forms of housing finance which adequately reflect housing needs^(ibid., Article 8c). This means that accessible and adequate housing should be provided to persons who cannot secure housing on the market [49] . A recent study found that over hundred countries have codified the right to housing in their respective constitutions [52] .
Adequate housing is thus seen as a human right, a right mirrored by a government responsibility regarding provision, especially to the most disadvantaged and vulnerable groups. But what is Badequate housing^in practice? Here, governments start to diverge, as there is no international agreement on the standards for adequate housing, beyond the general statement that Badequate shelter means (…) adequate privacy, adequate space, adequate security, adequate lightning and ventilation, adequate basic infrastructure and adequate location with regard to work and basic facilities, all at reasonable cost^( [11] , Article 7) .
The explicit acknowledgement of housing as a basic right is part-and-parcel of welfare states. Yet, Harloe [21] observed nearly two decades ago that Bhousing is the least decommodified and the most market-determined of the conventionally accepted constituents of welfare states^( [21] , p.2). This observation holds even more today, as an increasing share of housing provision is organized via the market. Moreover, while the cost of decommodified housing, mostly called social rent housing sector, is typically heavily regulated by governments, these costs are still to a large extent charged to consumers (certainly a far larger share than the private payments for health care and education). There may be a number of reasons for this, such as the situation that costs of housing (and, indeed, mobility) occur throughout a person's life, while costs for education only occur during a part of a person's life (typically when raising children), while health expenses are unpredictable and often also unpredictably high. And there is a more paternalistic argument: if people are charged (even a bit) for health care or education, they may consume too little of it. This risk is smaller in case of housing, given the immediate benefits people obtain from housing.
Equitable provision in the domain of transport
What kind of equity principles for the provision of transport could be derived from the principles guiding the provision of housing? This question was posed in a Dutch study which will be followed here [70] .
First, the strong formal basis of rights in the domain of housing suggests that comparable rights would have to be established in the domain of transport. Depending on the conceptualization of the domain [40] , this would imply the codification of the right to mobility or accessibility as a basic human right. Currently, neither mobility nor accessibility is explicitly mentioned in any of the declarations on human rights. Yet, interestingly, the 'right' to accessibility is implicitly mentioned in the right to housing where it reads that Badequate shelter means (…) adequate location with regard to work and basic facilities, all at reasonable cost^( [11] , Article 7) . Clearly, Badequate location^can be understood in a broad sense to include both the actual geographical location within an urban area and the connectivity to key destinations provided by the transport system. This implicit acknowledgement of the importance of accessibility for human's quality of life is in line with the literature on transport-related social exclusion, and suggests that accessibility could, and perhaps should, be addressed more explicitly in the universal declaration of human rights (see [42, 43] for an extensive argument).
Secondly, what could be defined as Badequate transport^, Badequate mobility^, Badequate accessibility^or an Badequate location^? Here, the literature on transport-related social exclusion could provide some directions. Adequate accessibility could be defined as allowing persons to reach a range of activities, including education, employment, health care, leisure facilities, and family members and friends, within reasonable time and against reasonable costs. The trip itself should also live up to reasonable standards, in terms of (social and traffic) safety, hygiene, comfort. Travel cost should not exceed a reasonable part of a household's budget. In line with the general approach to housing, such a definition still does not determine the exact standards, but leaves this decision to the process of democratic decision-making in each country.
Third, in parallel to housing, the provision of accessibility may consist of a market-led part and a 'social' part. Like in many of the models of housing provision, the former would be financed in full through user fees, in line with the selffinancing theorem proposed in the economic literature on (toll) roads [48, 69] . Like in the housing sector, the 'social' part of the mobility sector would provide an alternative service for persons not able to purchase adequate levels of mobility and accessibility in the market. Like in the housing sector, these persons would possibly receive a lower quality (perhaps in terms of comfort or speed), but would be offered it at a reduced price, possibly through a combination of supplyside and demand-side subsidies. This model of provision would thus guarantee an adequate level of accessibility, while limiting direct government expenditure on transport, in analogy to the model dominant in the housing sector.
This model resembles the form of government involvement in the transport domain currently seen in many developed countries, in which road transport largely pays for its direct costs in most countries (but rarely for its indirect, external, costs), but public transport services are almost always (heavily) subsidized and walking and cycling infrastructure is delivered for free to end-users. However, the model proposed here differs in two fundamental ways from this familiar arrangement. First, the model would require the introduction of a userpays principle for the 'strong' segments of society. This is a deviation from current practice, where users typically pay only part of the direct costs related to their trips. Indeed, as has been shown in the literature, the transport domain abounds with cross-subsidization between various user groups, such as users of different types of vehicles (diesel, gasoline, electricity), different types of users (private versus commercial, person versus freight transport), and different types of regions (center versus periphery) [27, 54, 62, 71] . Such cross-subsidization is clearly at odds with a market-led approach and a comparison with the housing domain underlines the peculiarity of these financial arrangements. Cross-subsidization would not be ruled out across the board, but would require additional justification, for instance based on considerations of environmental externalities including climate change. Second, the model would provide a fundamentally different underpinning for the provision and financing of public transport services (or possibly also car ownership support schemes; [6] ). These would no longer be seen as a form of charity, but rather as the means to uphold the formal mobility or accessibility rights of citizens.
These are clearly far-reaching proposals. But if government intervention in the transport domain would indeed be based on this model and the underlying principles, the domain would develop into an additional 'pillar' of developed welfare states.
Conclusion and discussion
The state-of-the-art on equity and mobility seems to be: a vast amount of empirical studies on the disparities in terms of mobility, potential mobility, and accessibility; an emerging body of literature exploring and developing possible interpretations of the notion of equity in relation to transport; and little public and political debate about the equity underpinnings of transport planning and policies [45] .
Our brief discussion of provision in the health care, education and housing sectors shows that defining the provision of a service as a human right generates public and political support. Governments are held accountable by advocacy groups and ultimately the courts to take responsibility to protect human rights and provide the required services. While mobility and accessibility are implicitly mentioned in the Universal Declaration of Human Rights (see above), they are not mentioned explicitly. Clearly, formulating a human right is as much the end of a process of debate, advocacy and decision-making, as its beginning. Yet, the transport domain could clearly benefit if interested parties would actively advocate a human right to (sufficient) mobility or (sufficient) accessibility. The extensive body of literature on transport-related social exclusion could serve as the empirical basis for such a demand (see [36] ).
The establishment of a human right always creates duties or responsibilities [18] . In the case of a positive right, like the right to mobility or accessibility, this typically implies a duty on government to provide a service in case persons are not able to guarantee their rights through 'free' market transactions. The establishment of a right thus creates a need for budgeting and for a financing system. We argue that part of the budget could be found in redirecting at least some government budgets currently generated through car-related taxes, which are typically reserved primarily for fighting congestion. The general agreement among transport researchers (if not the wider public or decision-makers) that congestion is inevitable unless pricing or rationing mechanisms are introduced [8, 59] , underscores that congestion management may better be addressed through various travel demand management strategies (e.g., [22] ). Martens [42, 43] goes one step further and calls for the establishment of a mobility insurance scheme, in analogy to (publicly mandated) health insurances schemes seen in most developed countries.
Some countries have already made some steps in the suggested direction. This includes the US, where regulations and directives based on the Civil Rights Act of 1964 have lead to increasing scrutiny of transportation plans and policies from the perspective of justice, although it has by no means resulted in the establishment of a right to mobility or accessibility [34, 38, 45, 46, 56] . The same holds for the short-lived experiment with accessibility planning in the UK. Introduced in 2004, accessibility planning required local authorities to analyze to what extent a range of population groups, such as women, children, younger and older people and low-income households, could access key destinations, such as schools, doctors and food shops, within their vicinity. The authorities were subsequently required to introduce supplementary service provisions where significant gaps in public transport service provision were identified [35] . While certainly a step in the right direction, accessibility planning was framed from the start as an auxiliary policy, complementing 'business-as-usual' in the domain of transport. Thus, most of the national transport budget remained reserved for investments in major road schemes and (high speed) rail, with little consideration for the fact that these projects would do little to alleviate the problems of population groups with the most severe transport problems (i.e., people experiencing transport poverty) [45] . Accessibility planning thus did little to move the transport sector away from charity towards justice. The fact that accessibility planning was quickly abandoned after the economic crisis of 2008 only underscores this observation.
The legal framework in Flanders, the Dutch-speaking region in Northern Belgium, perhaps comes closest to what we envision in this paper. Here, the beginnings of a social justice approach to transport can be discerned in the Law on Mobility Policy, adopted in 2001 and again in 2009. 2 The law formalizes five goals, the second of which reads: Bto provide everyone with the opportunity to be mobile (…), with the aim of full participation of everyone in society^(translation by the authors). 3 The law thus explicitly underscores that mobility is a prerequisite for activity participation, which is strongly in line with the (theoretical) literature on social justice and transport discussed above. Initially, this second goal was translated into highly detailed guidelines regarding the provision of public transport: bus stops were to be provided so that all houses located in a built-up area would be located within a predefined distance from a bus stop. These guidelines were paralleled by substantial funds to establish new bus stops and provide some basic bus service at each stop. Because of these high ambitions, the law received the nickname 'Law on Basic Mobility', even though the law addressed much more than public transport provision. 4 While the public transport improvements were ambitious in nature, they should be seen first and foremost as a supplement to Flanders' overall transport policy, just as accessibility planning was in the UK. This observation is confirmed by the recent proposals of the Flemish government to abandon the notion of basic mobility, in an effort to reduce expenditures on public transport. The proposed change, however, may also present an opportunity, as the government has suggested to replace the idea of basic mobility by the notion of basic accessibility. This shift in framing must be welcomed from a social justice perspective. Where the notion of 'basic mobility' emphasizes the means ('Bthe opportunity to be mobile^), the notion of basic accessibility stresses the importance of the goal (Bfull participation of everyone in society^). Whether the Flemish government will indeed establish a 'right' to some basic level of accessibility remains to be seen, but the language of the law certainly pushes the debate in the right direction [45] .
These developments are hopeful, but few countries have followed suit. We therefore want to end our paper with a call for action. Most Western societies have well-established policies regarding the fair provision of health care, education and housing for all (income) groups, as we have briefly discussed in this paper. In contrast, decision-makers have not even started to define what fairness in the domain of transport could amount to. Given the importance of mobility in modern societies, we argue that there is an urgent need for societal ánd policy debates about fairness and for subsequent translation of the outcomes of these debates into adequate principles, standards, and policies for the transport domain.
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